Introduction
Quantitative analysis shows that sucrose is the major organic constituent of phloem exudates in mlost plants (6, 8) . When leaves are allowed to photosynthesize in C140, for short periodls nmost of the translocatedl radioactiv,ity is generally found in sucrose (6, 8) . With respect to the nature of the transit compound in these plants there are 3 possible hypotheses whiclh are consistent with the above observations. Either A) sucrose is the transit conmpoundl, B) the substanice translocated is a derivative of sucrose which is synthesized wvithout breakdowni of the sucrose molecule, and wlhich is in rapidl eqluilibrium with sucrose in the phloemn suchl that only small quantities of the sucrose derivative are present, or C) a molecule derivable from sucrose only through breakdown is the transit molecule but, again the equilibrium relationship with sucrose being such that only a small quantity is present. The possibility that transit molecules in the phloem ma) be p)resent in small (quantities compared with nontransit molecules has been emphasized by Swanson (6) and others (3) .
The results reporte(l herein exclude the operation of hypothesis C) for translocatioIn in sugcar canle.
Methods and Materials
A hy)brid sugarcane variety (Pindar ) w\-as use(l.
Plants were grown for approximately 12 weeks in a greenhouse then 5 days prior to the experiments were nmovedl to another greenhouse maintaine(d at 290.
Fructose-U-C14, glucose-U-C14 and sucrose-U-C14 were obtained from the Radiochemnical Centre, Amershanm. Yeast Translocation of Radioactive Sugars. First, information was obtained on the kinetics of movement and composition of translocated radioactivity when labeled sugars were applied to the leaf midrib. The distribution of label in the midrib below the point of application was similar to that for the lamina shown in figure 1 , irrespective of the radioactive sugar supplied or the method of application. Compared vitl application to the nonsevered midrib, about 4 times as much radioactivity was translocated when sugar solutions were supplied to the cut end of the midrib. In 5 experiments the amount of mater,ial translocated from solutions of sucrose was between 30% and 50% of that from equimolar solutions of glucose or fructose. Movement of glucosamine-U-C14 was barely detectable. With solutions of sucrose or hexoses containing approximately 7 X 103 dpm/0.1 ml the translocation velocity was between 4 and 6 cm/minute. A velocity of 4.5 cm/minute was observed for movement of photosynthate.
The results of experiment 1 in compounds which remained at the origin of chromatograms. However, when glucose-U-C'4 was supplied at a concentration of 0.7 X 10-' I most of the radioactivity appeared in sucrose.
To establish whether labeled hexoses were converted to sucrose during translocation, or prior to entry into the conducting tissue, fructose-U-C'4 was supplied to 4 leaves over a period of 10 minutes then the composition of translocated radioactivity ex- 0.03 ml of a 7 X 10-3M fructose-U-C14 solution (21 X 106 dpm/0.1 ml) was supplied over a period of 10 minutse to the cut end of the midrib 60 cm from the dewlap. A 7 X 10-3M solution of unlabeled fructose was then supplied continuously until the leaf was harvested. The results shown are for the ethanol soluble compounds in the midrib section 10 to 15 cm below the point of application. Translocationi of Fructosyl-U-C14 Sucrose fromn the Leaf to tihe Sh-eath and Stem. Our earlier studies (5) provided evidence that during the accumulation of sucrose into the storage compartment of immature storage tissue slices, sucrose is obligatoraly hydrolyzed and resynthesized. Part of the evidence for this conclusion was that 'label appeared in the glucosyl moiety of sucrose accumulated from fructosyl-U-Cl" sucrose. The following experiment was carried out to examine the translocation of sucrose to the sheath and stem, and to determine if our findings on the accumulation of sucrose by immature storage tissue discs were true for intact plants.
After supplying a fructosyl-U-C14 sucrose solution to the cut end of a midrib for 8 hours the radioactive compounds in the midrib, sheath, node, and internodal tissue below the node were examined ( The ratio of 0.12 for C14 in the glucosyl to fructosyl moieties of parenchyma sucrose is a minimum value. It was not possible to estimate directly the amount of conducting tissue sucrose in the parenchyma extract. The corrected value for the ratio would be 0.16 and 0.19 if 5% or 10% respectively of the sucrose in the parenchyma extract was derived from conducting tissue. The randomization of label in the hexose moieties of parenchyma sucrose, and the relatively high proportion of radioactivity in glucose, fructose, and nonsugar compounds were con- Table III Tranislocationt of Fructosyl-U-C14 Sucrose from Leaf to Sheath and Storage Tissue of Stern 0.5 ml of 3.5 X 1O-3M fructosyl-U-C'4 sucrose (2.8 X 107 dpm/ml) was applied to the cut end of the midrib 15 cm from the dewlap. The solution was added in 0.03 ml portions over an 8 hour period then the plant was harvested, and the tissue analyzed as described in the Methods and Materials section. The sheath was 40 cm long so that the node was 55 cm from the point of application.
Total
Per cent of total radioactivity Ratio of C14 Specific (6, 8) or translocated radioactivity following photosynthesis in C1402 (4, 7) . Nevertheless sucrose or a sucrose derivative could be the transit molecule in these cases. 
Summary

